Ripky, Kulykivka and Desna; dairy factories (the towns of Mena and Nizhyn), "Pozhspetsmash" Plant (the village of Ladan), Koryukivka paper-mill factory (the town of Koryukivka), sugar factories (the town of Nosivka and Linovytsia village), the wool-processing factory "Chernihivvovna" (the town of Chernihiv), alcohol distilleries (the villages of Kholmy and Popivka), the Oster quartermaster unit (the village of Desna), the pig farm (the village of Kulykivka) (fi g. 1).
Within the WWTP limits the follows zones with similar landscapes and nesting habitats of birds were distinguished. Boundaries between zones were determined visually, taking into account various biotopic characteristics (fi g. 2).
Z o n e o f w a t e r b o d i e s -water or wetland area (disposal fi elds) with periodic fl uctuations of water level, to a diff erent degree overgrown by higher aquatic plants, dominated by common reed (Phragmites australis Cav.) and bulrushes (Typha latifolia L. and T. angustifolia L.) (fi g. 2) .
A g r o -m e a d o w s z o n e -meadow biotopes, formed as a result of stop of several water areas use. Th ese territories are spontaneously overgrown, sometimes they are used as private gardens and hay fi elds.
T e c h n o l o g i c a l z o n e -complex technological constructions (sands traps, aerotanks, radial settling tanks) and buildings, oft en with the cultural trees.
Z o n e o f d a m s -dams, which separate water areas from other. Usually they are covered by ruderal plants with thickets and isolated groups of trees.
Th e belonging to a category of nesting birds was determined according to recommendations of the European Ornithological Atlas Committee (Hagemeijer, 1997) . Birds were accounted by standard methods (Gudina, 1999) , at this localities of the males' vocalizing, nests and nestlings were registered. Systematic of birds is given according to the "Conspectus of the ornithological fauna of Russia and adjacent territories" (Stepanian, 2003) . Species' belonging to ecological groups are given according to (Kuzmenko, 2000) . Area of the WWTP and separate zones were calculated using data of Chernihiv regional nature protection authority, using the GPS navigator and Google Earth and Mapinfo Professional soft ware.
Index of taxonomic richness (Emelyanov et al., 1999) , Pielou and Simpson indexes (Pesenko, 1982) were calculated. Similarity of species lists was assessed by the Sørensen index (Pesenko, 1982) . Obtained results are presented as Mе (LQ, UQ), where Me -median, LQ and UQ -accordingly lower and upper quartiles; or as M ± m, where M -arithmetic mean, m -medium error. Variation was assessed using the coeffi cient of variation. In calculations of the species' density data were used of zone area not less than 1 hectare.
Mathematical processing was carried out using Microsoft Excel with "Packet Analysis" superstructure and PAST (Hammer et al., 2001) .
Results
Within the limits of the considered WWTP 81 species of nesting birds of 14 orders and 30 families were registered (table 1) . Families: Sylviidae -14 species, Muscicapidae -11, Fringillidae -6, Anatidae -5, other families included 1-3 species were the richest. Maximal species number included orders Passeriformes -50, Charadriiformes -9 and Аnsеriformes -5 species.
Maximal species number was registered in the Chernihiv municipal WWTP, Chernigivvovna WWTP, Nosivka sugar factory -accordingly 73, 44, and 34, and minimal species number was registered in the WWTP of the villages Ripky, Kholmy and Popivka -accordngly 6, 8 and 9 species.
To the most degree were presented dendrophilous and wetland birds -accordingly 33 (40.7 %) and 32 (39.5 %) species. Synanthropic birds included 7 species, fi eld birds -6, sclerophilous birds (2) and nest parasites -1 species. Average number of ecological groups per WWTP amounted to 4 Me = 4 (3; 4).
In terms of nesting habitats eight groups were registered: birds nesting on ground -34 species (42 %), birds nesting in tree crones -15 (18.5 %), birds nesting in shrubs and lower layer -12 (14.8 %), birds nesting in hollows -8, birds nesting on buildings and constructions -7, birds nesting in barrows and birds with fl oating nests -2 species each, nest parasites -1 species. On average in each WWTP four groups were registered, Ме = 4 (3; 5).
Diff erent WWTP were characterized by diff erent total area and internal zoning of the territory, all this aff ected spatial distribution of the nesting birds within the WWTP limits (table 2).
As it is evident, diff erent zones are inhabited by nesting birds to diff erent degree. Z o n e o f w a t e r b o d i e s is present in all WWTP; its part varies from 10 % to 73 %. In this zone 35 species of nesting birds were registered, on average -9 (4; 13). Average value of the Pielou index was equal to 0.92 (0.84; 0.96). In this zone in most WWTP dominated Acrocephalus scirpaceus (1.7 individuals/ha) and Luscinia svecica (1.3 individuals/ha). Four species were the background -Acrocephalus scirpaceus (occurrence 100 %), Luscinia svecica (93 %), Gallinula chloropus (93%) and Vanellus vanellus (79 %). Th e most rich in species were wetland birds -32; other groups were presented by single species of sporadical occurrence (fi g. 3). In terms of the nest habitats the most diverse were birds nesting on ground -24 species. It is worth to note that this group and birds with nests in shrubs and lower layer were present in this zone in all WWTP (occurrence 100 %), birds with fl oating nests occurred in 6 WWTP, birds of other groups occurred sporadically.
Z o n e s o f d a m s w e r e a l s o p r e s e n t e d in all WWTP, their part in total area varies from 9 % to 55 %. In this zone 46 nesting birds were registered. Average species number per WWTP was equal to 6 (4; 12). Average value of the Pielou index was equal to 0.96 (0.91; 0.97). In terms of numbers in most (73 %) WWTP dominated Sylvia communis (3.2 individuals/ha) and Fringilla coelebs (1.6 individuals/ha). Sylvia communis was the background species, its occurrence amounted to 80 %. Dendrophilous birds were registered in the dam zone of all WWTP -from 2 to 25 species, totally 31. Also 8 species of wetland birds were noted; other groups were presented by single species (fi g. 3, 1). In terms of the nest habitats dominated birds nesting on ground (13 species) and birds nesting in tree crones (14 species). Birds nesting on ground, as well as birds nesting in shrubs and lower layer occurred in all WWTP, and birds nesting in tree crones -only in 12 WWTP. Species of other groups occurred rarely.
A g r o -m e a d o w z o n e s were noted in 10 WWTP (59 %), they occupied 5 % to 65 % of the WWTP area. 14 species of nesting bird were registered. Average species number per WWTP amounted to 2.5 (2; 4). Average value of the Pielou index was equal to 0.91 (0.90; 0.95). In terms of numbers in most WWTP dominated Motacilla fl ava (1.6 individuals/ha) or Saxicola rubetra (0.7 individuals/ha). Th ese species were background in this zone -their frequency of occurrence was equal accordingly to 89 % and 78 %. Ecological groups of birds were presented more evenly, among them 6 species of dendrophilous birds, 5 -fi eld birds, and 3 -wetland birds (fi g. 3, 1). In terms of the nests' localization the most diverse were birds nesting on ground (8 species), their frequency of occurrence was equal to 100 % (fi g. 3, 2), birds nesting in shrubs and lower layer occurred in 67 %, and birds nesting in tree crones occurred sporadically. T e c h n o l o g i c a l z o n e s were presented in 9 WWTPs (53 %). Th eir part varied from 5 % to 40 % of the WWTP area. Totally 25 species of nesting bird were registered. Average species number per WWTP was equal to 6 (3; 10); average value of the Pielou index -0.91 (0.88; 0.92). In terms of numbers dominated Hirundo rustica (3 individuals/ha) and Motacilla alba (2 individuals/ha). Maximal frequency of occurrence was character for H. rustica (100 %), M. alba (89 %) and Parus major (75 %). Maximal number of species belonged to synanthropic birds (7 species) and fi eld birds (5 species), frequency of occurrence of these groups amounted to 89 % (fi g. 3, 1). Birds nesting in tree crones and birds nesting on buildings and constructions were presented by 7 species each (fi g. 3, 2). In this zone in all WWTP occurred birds nesting on ground. Also quite frequently occurred birds nesting on buildings and constructions (89 %) and birds nesting in hollows (78 %).
Th e most similar was composition of species of the dams' and technological zones (I Sr = 0.45) and dams' and agro-meadow zones (I Sr = 0.37). Minimal similarity was of the water N o t e. 1 -landscape-biotopic characteristic: 1 -waterfowl and wetland birds; 2 -dendrophilous birds; 3 -meadow and fi eld birds; 4 -synanthropic birds; 5 -sclerophilous birds; 6 -nest parasites.
N o t e. 2 -nests' location: 1 -birds with fl oating nests; 2 -birds nesting on ground; 3 -birds nesting in tree crone; 4 -birds nesting in shrubs and lower layer; 5 -birds nesting in hollows; 6 -birds nesting on buildings and constructions; 7 -birds nesting in barrows; 8 -nest parasites. Fig. 3 . Number of birds of ecological groups in zones: 1-landscape-biotopic characteristic; 2 -nests' location.
Рис. 3. Представленность птиц различных экологических групп в зонах: 1 -по ландшафтно-биотопической характеристике; 2 -по месту размещения гнёзд. 
Discussion
Th e breeding avifauna of the considered WWTPs comprised about 40 % of the avifauna of the northern left -bank part of Ukraine. Occurred species of 14 orders and 30 families, that is more than 65 % of families, registered in the considered region in breeding season.
Th e most widely presented were families Sylviidae, Muscicapidae, Fringillidae, Emberizidae. In Chernihiv WWTPs species were registered, included into the Red Book of Ukraine -gadwall (Anas strepera) and oystercatcher (Haematopus ostralegus). Occurrence of the latter can be explained by closeness of the Desna River fl ood land, where this species is quite abundant (Gavris, 2009) .
Monitoring of habitats showed signifi cant diff erences within the certain zone of diff erent WWTP. Th e water bodies' zone was characterized by diff erent overgrowth of the water areas. Th e follows species form the core of avicomplex of this zone: Plant cover of the agro-meadow zone in diff erent WWTP was quite diff erent: from the meadow biotopes to young trees, and this provided relatively even occurrence of fi eld and dendrophilous birds. Use of these zones as gardens and hay-fi elds deteriorated their topical resource. Within these zones the least number of species was registered. Th e core of this avicomplex was formed by only three species: Motacilla fl ava, Saxicola rubetra, Sylvia communis.
Avifauna of technological zones is similar to those of settlements. Its forming depended on combination of plants and technological and utility constructions. Synanthropic birds occurred only in this zone. Th e core of this avicomplex comprised Hirundo rustica, Motacilla alba, Parus major, Phoenicurus ochrurus, Chloris chloris.
Area of the certain zone and birds habitats in diff erent WWTP signifi cantly varied, at the same time complex of background and dominating species of the certain zone was practically identical. It can be stated that there is principal diff erences between zones, in spite of the fact that summarized species lists of diff erent zones were quite similar.
Analysis of lists of the nesting birds in diff erent zones showed that zone of water areas and dam zones were the most important for forming of avifauna of WWTP. Th ese zones were present in all WWTP, and 86 % of total species number of the considered WWTP occurred in them. Th e agro-meadow and technological zones were present in several WWTP and their signifi cance in avifauna forming is diff erent. Th us, area of agro-meadow zone is bigger than of technological zone, whereas number of bird species in the fi rst was low, and the latter provides more localities for birds with diff erent nesting habitats.
Conclusion
In the territory of WWTPs of the northern left -bank part of Ukraine 81 species of breeding birds were registered, that is about 40 % of total avifauna of the considered region. Th ey belong to 30 families of 14 orders, maximal species number included Passeriformes -50 species, Charadriiformes -9 and Аnsеriformes -5 species.
In terms of landscape-biotopic characteristics in WWTPs dominated dendrophilous and wetland birds. In terms of nests' location dominated birds nesting on ground, birds nesting in tree crones and birds nesting in shrubs and lower layer.
Over analysis of avifauna of the waste water treatment plants it is reasonable to distinguish their territory into zones with diff erent biotopic characteristics: zone of water bodies, zone of dams, agro-meadow and technological zones.
Species diversity, nesting density and ecological structure of the breeding birds' populations signifi cantly varies over treatment plants and zones, due to diff erences of the habitat conditions in the same zone of diff erent treatment plants. At the same time background and dominant species were peculiar for the certain zone.
Species were presented in the treatment plants relatively uniformly. Average part of dominants in terms of numbers was equal to 0.25.
Maximal species number and diversity of ecological structure of the breeding avifauna were noted within the zones of water bodies and dams, where 86 % of total species number was registered.
